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e.2012.04Abstract Introduction: Cervical disc prolapse is a common disorder that results in spinal cord
compression causing myelopathy or nerve root compression causing radiculopathy or both. For
a posterolateral cervical disc prolapse causing radiculopathy, the common surgical approach used
nowadays is the anterior approach to the cervical column. However, this is associated with many
complications; some of them are devastating for example, carotid artery injury and cord injury.
Therefore, the use of a simpler approach for the posterolateral disc prolapse is needed. The poster-
ior approach making a keyhole foraminotomy is simpler.
Aim of the work: The aim of this work was to evaluate the role of posterior keyhole foraminotomy
for the treatment of cervical radiculopathy caused by posterolateral cervical disc prolapse as com-
pared to the anterior approach for cervical discectomy.
Methods: A retrospective study included 20 patients diagnosed with posterolateral cervical disc pro-
lapse causing radiculopathy and theywere divided into two groups each composed of 10 patients, group
(1) had cervical anterior discectomy and group (2) had posterior cervical keyhole foraminotomy.
Results: Cervical posterior keyhole foraminotomy (group (2)) hadmuch better results than the cervical
anterior discectomy (group (1)). The duration of surgery was shorter in group (2) than in group (1).
Also, the postoperative complications including dysphagia, hemiparesis and myelopathy were present
only in group (1). The postoperative improvement was better in group (2) than in group (1) and the
postoperative hospital stay was shorter in group (2) than in group (1).
Conclusion: As compared to cervical anterior discectomy, cervical posterior keyhole foraminotomy is
a safe and effective approach for surgical treatment of posterolateral cervical disc prolapse causing
nerve root compression resulting in brachialgia. Cervical keyhole foraminotomy has a shorter duration
of surgery, less incidence of complications, less duration of postoperative hospital stay and a better
improvement in symptoms.
ª 2012 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights
reserved.m
xandria University Faculty of
g by Elsevier
y Faculty of Medicine. Production and hosting by Elsevier B.V. All rights reserved.
.002
310 W.M. Moussa1. Introduction
Cervical disc prolapse is a common disorder that may com-
press the spinal cord causing myelopathy or the nerve root
causing radiculopathy.1–3 Common current surgical practice
for cervical disc prolapse causing radiculopathy is to remove
the prolapsed disc through an anterior cervical approach
with or without insertion of a graft at the site of the removed
disc.4–6 Anterior cervical discectomy with or without fusion
has been commonly used for cervical disc disease since the
description by Smith and Robinson in 1958.7–9
Anterior approach has many disadvantages. The trajectory
to the anterior cervical spine has many important structures,
such as the carotid arteries, the oesophagus and the recurrent
laryngeal nerves, injury to any of them can cause devastating
complications.10–12
Posterior approach has emerged as a better alternative to
the anterior approach for the treatment of cervical radiculop-
athy caused by posterolateral cervical disc prolapse.13–15 The
approach is easier with no vital structures in the trajectory to
the cervical lamina. It takes less time and is less expensive
because it does not require any artiﬁcial grafts during the
surgery.16–19
2. Aim of the work
The aim of this work was to evaluate the role of posterior key-
hole foraminotomy for the treatment of cervical radiculopathy
caused by posterolateral cervical disc prolapse as compared to
the anterior approach for cervical discectomy.
3. Patients and methods
This was a retrospective study; the data were collected from
the archive of patients’ data. This study included 20 patients
presented with brachialgia caused by cervical disc prolapse.
The patients were divided into two groups:
Group (1): Ten patients who had anterior cervical
discectomy.
Group (2): Ten patients who had posterior keyhole
foraminotomy.
Preoperatively, patients were submitted to the following:
Complete history-taking.
Complete general and neurological examination.
Investigations in the form of:
Laboratory investigations.
Radiological investigations, in the form of plain X-ray and
magnetic resonance imaging of the cervical spine.
Intraoperatively, 10 patients had anterior cervical discec-
tomy and the other ten patients had posterior cervical keyhole
foraminotomy. The C-arm was used as a guide to the correct
cervical level in all cases of cervical anterior discectomy but
was used in some cases of cervical posterior keyhole forami-
notomy according to surgeon’s preference. In these cases, iden-
tiﬁcation of the correct level was done by counting the spinous
processes starting from C2 spinous process downwards and thelevel was later conﬁrmed by ﬁnding the prolapsed disc that
coincides with the MRI ﬁndings. The keyhole foraminotomy
was done by removing part of the lamina above the prolapsed
disc and part of the lamina below the prolapsed disc and wid-
ening of the neural foramen of the root using a Kerrison
exposing an ample part of the nerve root. The nerve root
was then retracted from its axilla, pushing it upwards thus
exposing the prolapsed disc, which was then removed using a
No. 11 scalpel and a small rongeur.
For cervical anterior discectomy group, insertion of a graft
(an autograft from the iliac crest or a synthetic cage graft) at
the site of the discectomy was done according to surgeon’s
preference
Postoperatively, patients were followed clinically for up to
six months and radiological follow-up was done when
indicated.
The conﬁdentiality of the patients was kept and ethical con-
cerns were met.3.1. Statistical analysis
Data were presented as numbers and percentages.
4. Results
The most common age group was 18–30 years in both cervical
anterior discectomy and cervical keyhole foraminotomy
groups and the incidence of patients decreased with advancing
age. This was shown in Table 1.
As regards the sex of patients, in both patients’ groups,
males were more common than females as shown in Table 2.
The most common level of cervical disc prolapse was C5–6
(60% in cervical anterior discectomy group and 50% in cervi-
cal keyhole foraminotomy group) followed by C4–5 and ﬁnally
by C6–7. This was shown in Table 3.
Single cervical level disc prolapse (Figs. 1 and 2) was the
most common ﬁnding as regards the number of levels pro-
lapsed followed by two levels of prolapse and then by three lev-
els of prolapse as shown in Table 4.
The average duration of surgery signiﬁcantly increased in
cervical anterior discectomy group as compared to the cervical
keyhole foraminotomy group. Thirty percent of cervical key-
hole foraminotomy group had a surgical duration of less than
1 h while none of the cervical anterior discectomy group had
this duration. This was shown in Table 5.
As regards the postoperative complications, they were sig-
niﬁcantly more frequent and more serious in the cervical ante-
rior discectomy group than the cervical keyhole foraminotomy
group. None of the cervical keyhole foraminotomy group pa-
tients had infection, dysphagia, myelopathy or hemiparesis
postoperatively as shown in Table 6.
Postoperative improvement of brachialgia was more pro-
nounced in cervical keyhole foraminotomy group which had
a 70% excellent category as compared to 40% excellent cate-
gory in cervical anterior discectomy group patients as shown
in Table 7.
The postoperative hospital stay was signiﬁcantly shorter in
cervical posterior foraminotomy group (70% less than two
days) than the cervical anterior discectomy group (40% less
than two days) as shown in Table 8.
Table 1 Age of the patients under study.
Age category of
patients (years)
Cervical anterior
group
Cervical keyhole
foraminotomy
No. % No. %
18–30 6 60 5 50
30–45 3 30 3 30
45–60 1 10 2 20
Total 10 100 10 100
Table 2 Sex of patients under study.
Sex Cervical anterior group Cervical keyhole foraminotomy
No. % No. %
Males 7 70 6 60
Females 3 30 4 40
Total 10 100 10 100
Table 3 Level of cervical discectomy.
Level of cervical
disc prolapse
Cervical anterior
discectomy
Cervical keyhole
foraminotomy
No. % No. %
C4–5 3 30 3 30
C5–6 6 60 5 50
C6–7 1 10 2 20
Total 10 100 10 100
Figure 1 Preoperative MRI of the cervical spine, T2-weighted
image, sagittal section showing a posterolaterally prolapsed C6–7
disc.
Figure 2 A preoperative axial MRI, T2-weighted image of the
cervical spine, showing a left posterolateral disc prolapse of the
C4–5 disc.
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Cervical disc prolapse causing brachialgia is a common clin-
ical diagnosis.20,21 Conservative treatment is advocated as a
ﬁrst line therapy. If the patient did not respond to medical
treatment, surgical treatment is advocated.22–24 Cervical ante-
rior discectomy has been and is still the commonest approach
to excise the prolapsed cervical disc causing nerve root com-
pression manifesting clinically as brachialgia.25–27 This may
or may not be associated with insertion of a graft.28,29 How-
ever, because of the important anatomical structures encoun-
tered in this approach, many complications; some of them
are devastating, were reported.30–32 These include oesopha-
geal injury causing ﬁstula formation or mediastinitis which
could be fatal, carotid artery injury causing extensive bleed-
ing or brain infarction, recurrent laryngeal nerve injury and
spinal cord injury.33–35 This redirected the attention to the
posterior cervical approach as a simpler approach for discec-
tomy of the posterolateral cervical disc prolapse to relieve
brachialgia.36,37
This study included 20 patients complaining of brachialgia
caused by posterolateral cervical disc prolapse causing com-
pression of the nerve root and not responding to conservative
treatment. They were divided into two groups each included 10
patients: group (1) was operated by the cervical anterior
approach and group (2) was operated using the cervical poster-
Table 4 Number of levels operated.
Number of levels
operated
Cervical anterior
discectomy
Cervical keyhole
foraminotomy
No. % No. %
Single level 7 70 6 60
Two levels 2 20 3 30
Three levels 1 10 1 10
Total 10 100 10 100
Table 5 Average duration of surgery.
Average duration of
surgery in hours
Cervical anterior
discectomy
Cervical keyhole
foraminotomy
No. % No. %
Less than one hour 0 0 3 30
One to two hours 3 30 6 60
More than two hours 7 70 1 10
Total 10 100 10 100
Table 6 Postoperative complications.
Postoperative
complication
Cervical anterior
discectomy (n= 10)
Cervical keyhole
foraminotomy (n= 10)
No. % No. %
Infection 1 10 0 0
Neck pain after one
month of surgery
4 40 2 20
Dysphagia 3 30 0 0
Myelopathy 2 20 0 0
Hemiparesis 1 10 0 0
Table 7 Postoperative improvement of brachialgia.
Extent of postoperative
improvement
Cervical anterior
discectomy
Cervical keyhole
foraminotomy
No. % No. %
Excellent 4 40 7 70
Good 2 20 2 20
Fair 3 30 1 10
Poor 1 10 0 0
Total 10 100 10 100
Table 8 Duration of postoperative hospital stay.
Duration of postoperative
hospital stay in days
Cervical anterior
discectomy
Cervical keyhole
foraminotomy
No. % No. %
Less than two days 4 40 7 70
From two to four days 4 40 2 20
More than four days 2 20 1 10
Total 10 100 10 100
312 W.M. Moussaior keyhole foraminotomy approach. Young age group was
predominant in our study constituting 60% in group (1) and
50% in group (2) (Table 1). This may be because soft disc
prolapse causing posterolateral root compression is commoner
in young age group.38,39 C5–6 disc prolapse was the common-
est in both groups (60% in group (1), and 50% in group (2))
which was in agreement with the literature as regards the
commonest cervical disc prolapse level in the population40
(Table 3).
Single level cervical disc prolapse was the commonest (70%
in group (1) and 60% in group (2)) followed by two levels and
then three levels disc prolapse (Table 4). This also was in agree-
ment with statistics in the general population.41 As regards the
duration of surgery, there was a signiﬁcantly lower duration of
surgery in group (2) than those in group (1). Surgical duration
of less than 1 h was recorded in 60% of cases of group (2)
which was not recorded in group (1). One to two hours dura-
tion of surgery was present in 30% of cases in group (1) and
60% of cases in group (2), while 70% of cases in group (1)
had more than 2 h surgery as compared to 10% of cases in
group (2) (Table 5). This signiﬁcantly shorter operative dura-
tion in cervical posterior foraminotomy as compared to cervi-
cal anterior discectomy is probably due to the shorter
trajectory with the absence of signiﬁcant anatomical structures
that required careful dissection and the constant use of the
C-arm in all cervical anterior discectomy cases as compared
to the infrequent use of the C-arm in the cervical foraminot-
omy cases. This was in agreement with the results of most
other authors.42
As regards the postoperative complications, they were sig-
niﬁcantly fewer in the cervical keyhole foraminotomy cases
as compared to the anterior approach cases. The only compli-
cation was neck pain in 20% of cases that resolved after six
months of surgery. Otherwise, it was reported that the cervical
anterior discectomy had 10% infection rate, 40% neck pain,
30% dysphagia, 20% myelopathy and 10% hemiparesis (Table
6). The increased infection rate could be due to the longer
operative time. The dysphagia due to oesophageal retraction
and the myelopathy was probably due to a tight cervical canal
in these two cases causing cord trauma. However, these were
temporary and resolved completely after three months of sur-
gery. Excessive retraction on the carotid arteries was probably
the cause of infarction causing hemiparesis that improved
completely in one case and partially in the other. These results
were in agreement to the results of other authors.43
Again, the improvement in brachialgia in group (2) was
better than those in group (1). Seventy percent of patients in
group (2) had excellent improvement of brachialgia as com-
pared to 40% in group (1). Forty percent of cases in group
(1) had fair or poor improvement as compared to only 10%
in group (2) (Table 7). The better improvement in brachialgia
in cervical keyhole foraminotomy approach as compared
to cervical anterior discectomy was reported by other
authors.18,22,44
Cervical keyhole foraminotomy cases (group (2)) had a
shorter postoperative hospital stay than cervical anterior disc-
ectomy cases (group (1)). Seventy percent of group (2) had
postoperative hospital stay less than two days as compared
to 40% in group (1). Sixty percent of cases in group (1) stayed
at hospital postoperatively for more than two days as com-
pared to 30% of cases in group (2) (Table 8). This difference
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by other authors.15,22,35
From this study we concluded that the cervical posterior
keyhole foraminotomy is safer and a more effective approach
for surgical treatment of posterolateral cervical disc prolapse
causing nerve root compression resulting in brachialgia than
the cervical anterior discectomy. Cervical keyhole foraminot-
omy had a shorter duration of surgery, less incidence of com-
plications, less duration of postoperative hospital stay and a
better improvement in symptoms. We recommend the use of
cervical posterior keyhole foraminotomy approach as the ﬁrst
choice in cases of posterolateral cervical disc prolapse causing
brachialgia.
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